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Description 

Cleaning Tool with Rotatably Driven 

Working Tool 

Background of Invention 
[000 1 ] 1. Field of the Invention. 

[0002] The invention relates to a cleaning tool having a rotatably 
driven working tool, in particular, for use in connection 
with a vacuum cleaning device such as a vacuum cleaner 
or the like. The cleaning tool comprises a housing with a 
bottom plate, and the bottom plate has a working slot 
through which the working tool that is rotatably sup- 
ported in the housing acts on a surface to be worked on. 
A motor is arranged in the housing and drives by means 
of a gear system the working tool. The gear system com- 
prises a driving wheel driven by the motor shaft as well as 
a driven wheel fixedly connected to the working tool. 

[0003] 2. Description of the Related Art. 

[0004] cleaning tools configured as a vacuum cleaning tool with 



a rotatingly driven brush roller are known as attachments 
for vacuum cleaners. The vacuum cleaning tool is com- 
prised of a housing with a bottom plate having a working 
slot extending transversely to the working direction. The 
brush roller that is rotatably supported in the housing acts 
through the working slot onto the surface to be worked 
on, for example, a floor surface, an upholstery surface, a 
carpet, or the like. 
[0005] | n the housing of the vacuum cleaning tool, a drive motor 
is provided for driving the brush roller. The drive motor 
can be configured as an electric motor or as an air tur- 
bine. The motor drives the working tool by means of a 
belt drive comprising a driving wheel driven by the motor 
shaft as well as a driven wheel fixedly connected to the 
working tool. The belt is usually guided about the base 
member of the brush roller so that it is difficult to ex- 
change the brush roller. For different floor surfaces, dif- 
ferent working tools are expedient so that the user must 

have several vacuum cleaning tools at his disposal. 
Summary of Invention 

[0006] it is an object of the present invention to configure the 
cleaning tool having a rotatably driven working tool such 
that an easy exchange of the working tool is possible 



without any impairment of the changing action as a result 
of the drive. 

[0007] | n accordance with the present invention, this is achieved 
in that the driving wheel and the driven wheel are pulleys 
and in that, for providing a driving connection between 
the driving wheel and the driven wheel, a V-gear is pro- 
vided whose outer periphery engages peripheral grooves 
of the driving wheel and of the driven wheel. 

[0008] The driving wheel and the driven wheel are configured as 
V-belt pulleys wherein, for providing a driving connection 
between the wheels, a V-gear is provided whose outer cir- 
cumference engages the V-grooves of the driving wheel 
and the driven wheel. In reversing this action principle, it 
is also possible to configure the driving wheel and the 
driven wheel as V-gears and to configure the connecting 
gear as a V-belt pulley. 

[0009] The drive according to the invention is self-cleaning and 
not easily soiled. In the unloaded rest state, between the 
wheels and the V-gear hardly any forces are acting be- 
cause the frictional grooved gear system requires no great 
prestress. When under load, the driving wheel has the 
tendency to pull the V-gear into the gap between the 
driving wheel and the driven wheel so that its outer pe- 



riphery is forced into frictional contact in the V-grooves of 
the driving wheel and the driven wheel. The force trans- 
mission is realized exclusively via the flanks of the V- 
grooves as well as the flanks of the outer periphery of the 
V-gear. 

[0010] Preferably, the outer periphery of the V-gear is elastically 
configured and formed by an elastic driving ring such as a 
V-belt ring that is secured on the base member of the V- 
gear. The driving ring or the V-belt ring has preferably a 
trapezoidal cross-section whose longer base is arranged 
on the base member of the V-gear. 

[0011] The V-gear acting in the gap between the driving wheel 
and the driven wheel must not be positionally secured for 
achieving a force-transmitting connection. The V-gear 
and/or one of the gear wheels can be movable relative to 
one another. When the V-gear rotates about an axis of ro- 
tation secured on the housing, a radial bearing clearance 
of at least one wheel or of the V-gear is expedient. The 
bearing clearance ensures a relative movement of the V- 
gear to the driving wheel and the driven wheel so that a 
torque transmitting engagement of the gear connection is 
ensured. Advantageously, the rotary center points of the 
driving wheel and of the driven wheel are fixed at the 



housing and the V-gear is movable in the gap between 
the wheels. In this way, the V-gear can be secured on a 
pivot arm that is fixedly connected to the housing and 
forces the V-gear with a contacting force into the V- 
grooves of the pulleys. The contacting force can be a 
weight force and/or a spring force. Advantageously, a 
stop limits the insertion movement of the V-gear into the 
gap between the wheels and, in this way, lowers stress of 
the gear system. 
[0012] | n an advantageous embodiment, the axis of rotation of 
the V-gear and the driving wheel are secured on the 
housing while the driven wheel is movable relative to the 
rotary center point of the V-gear. When the driven wheel 
is fixedly connected to the working tool, for example, a 
brush roller, and when the support of the working tool is 
configured as a slide bearing, the working tool, when 
placed onto the floor, is moved in the direction toward the 
V-gear so that the driven wheel engages frictionally the 
V-gear and the gear connection to the drive motor is real- 
ized. When the operator lifts the cleaning tool off the 
floor, the working tool moves with the driven wheel into 
its initial position so that the driving connection between 
the driven wheel and the V-gear is canceled. The tool is 



without drive action and stops. 

[0013] it can be expedient to design the base member of the V- 
gear as a disc and to provide it with an axial thickness 
that matches essentially the thickness of the base area of 
the elastic driving ring or V-belt ring. 

[0014] The gear system that can be easily detached and recon- 
nected enables a flexible configuration of cleaning tools 
with rotatably driven rollers. In accordance with the floor 
properties, the rollers can be exchangeably arranged in 
the housing wherein, for exchanging them, no measures 
for releasing the gear connection are required. The action 
of releasing the cleaning tool from the housing releases at 
the same time the gear connection. When connecting a 
different changing carrier with a working tool to the hous- 
ing, the gear connection is realized again in the same way. 
In particular, the gear system is indifferent with regard to 
dirt and spacing tolerances that may occur between the 
driving wheel and the driven wheel. Dirt that has been 
taken up by the gear system will simply fall out upon re- 
leasing the gear connection. 
Brief Description of Drawings 

[0015] pig. 1 is a schematic perspective view of the cleaning tool 
according to the invention. 



[0016] pig. 2 is a view corresponding to Fig. 1 with the housing 
opened. 

[0017] pig. 3 is a perspective view of the cleaning tool according 
to Fig. 2 viewed in a direction away from the vacuum con- 
nector. 

[0018] Fig. 4 is an enlarged illustration of frictional grooved gear 
system. 

[0019] Fig. 5a schematic illustration of the frictional grooved gear 

system in a side view. 
[0020] Fig. 6 is a section of the V- gear and a driving wheel. 

[0021] Fig. 7 is a schematic perspective illustration correspond- 
ing to Fig. 1 with demounted working tool. 
Detailed Description 

[0022] The cleaning tool 1 schematically illustrated in Fig. 1 is a 
vacuum cleaning tool that is connected in particular to a 
vacuum cleaning device (not illustrated) such as a vacuum 
cleaner or the like via a vacuum socket 2. In the illustrated 
embodiment, the cleaning tool 1 is comprised of a two- 
part housing 3 having a bottom plate 4 in which a working 
slot 5 is provided. In the housing 3, a drive unit 6 is inte- 
grated; in the illustrated embodiment, it comprises an 
electric motor 33 that can be seen in Fig. 2 because the 



upper housing part is removed. In the illustrated embodi- 
ment, the working tool 7 is a brush roller supported in the 
housing 3 so as to rotate about a horizontal axis 9 and 
acting through the working slot 5 provided in the bottom 
plate 4 onto the surface to be cleaned or treated, for ex- 
ample, a floor. 

[0023] The drive motor that is supported in the housing 3 and is 
embodied as an electric motor or also as an air turbine, 
e.g., a Pelton turbine, flow-through turbine or the like, 
drives via a gear system 10 the working tool 7 in rotation. 
For this purpose, on the motor shaft 11 a driving wheel 12 
is provided and fixedly secured thereon. It is preferably 
embodied as a wheel with an outer peripheral groove 13 
(Fig. 4). Preferably, the driving wheel 12 is a pulley, in 
particular, a V-belt pulley. 

[0024] on the base member 8 of the rotatable working tool 7 - in 
the shown embodiment a brush roller - a driven wheel 14 
is provided that also has a peripheral groove 15 and is 
embodied preferably as a pulley, in particular, a V-belt 
pulley. In the illustrated embodiment, the V-belt pulley 14 
is a ring that is fixedly secured on the base member 8 of 
the working tool 7. The height h (Fig. 4) is smaller than 
the length b of the bristles 16 of the bristle arrangement 



of the brush roller. The driven wheel 14 is positioned in 
the gap between two neighboring bristle bundles. Also, 
the driven wheel 14 can be configured as a monolithic 
part of themember 8 of the working tool 7. 

[0025] As a driving connection between the driving wheel 12 and 
the driven wheel 14, a V-gear 17 is provided. The V-gear 
17 is illustrated at a larger scale in Figs. 4 to 6. The outer 
periphery 18 of the V-gear 17 is preferably elastically 
configured and engages the V grooves 13, 15 of the ex- 
pediently rigidly embodied wheels 12, 14. This is shown 
in particular in the Illustration of Figs. 4 to 6. The V-gear 
17 or at least its outer periphery 18 can however be con- 
figured rigidly; for example, the V-gear 17 can be com- 
prised of steel. The V-belt pulleys 12 and 14 engaging the 
V-gear 17 are then advantageously embodied of an at 
least partially elastic material in the area of the V-grooves. 
In a further embodiment of the invention, the V-gear and 
the wheels can be rigid and/or elastic. 

[0026] As illustrated in Fig. 5, the driving wheel 12 rotates coun- 
terclockwise so that the V-gear 17 is driven in the clock- 
wise direction. Correspondingly, the driven gear 14 is 
then rotated counterclockwise. The outer periphery 18 of 
the V-gear 17 in the illustrated embodiment is formed by 



an elastic driving ring which, as shown in Fig. 6, is a V- 
belt ring 19. In this connection, the V-belt ring 19 prefer- 
ably has a trapezoidal cross-section in accordance with 
Fig. 6, wherein the longer base 20 of the trapezoidal 
cross-section is positioned on the base member 21 of the 
V-gear 17. 

[0027] The axis of rotation 22 of the driven wheel 12 as well as 
the axis of rotation 23 of the driven pulley 14 form rotary 
center points that define a connecting line 24. The rotary 
center point 25 of the V-gear 17 is positioned at a spac- 
ing a to the connecting line 24, wherein the rotary center 
point 25 can be formed by an axis of rotation 26 fixed at 
the housing. The position of the V-gear 17 is selected 
such that the driving wheel 12 driven by the motor has 
the tendency to rotate the V-gear 17 into the gap between 
the driving wheel 12 and the driven wheel 14. Relative to 
the point of attack 27 of the force between the driving 
wheel 12 and the V-gear 17, the rotary center point 25 of 
the V-gear 17 is thus located on the side of the connect- 
ing line 24 opposite the driving force into the gap. 

[0028] | n order to safely ensure in the case of axes of rotation 
22, 23, and 26 that are fixed at the housing an engage- 
ment of the V-gear 17 independent of dimensional toler- 



ances that may be present, it is provided that at least the 
V-gear 17 is supported with radial bearing clearance on 
the member forming the axis of rotation 26. 
[0029] The point of attack 27 of the force of the driving wheel 12 
at the V-gear 17 and the point of attack 28 of the force of 
the V-gear 17 at the driven wheel 14 have a spacing K 
from one another that is smaller than the diameter D of 
the V-gear 17. 

[0030] | n another embodiment, the V-gear 17 can be secured to 
the end of a pivot lever 40 that is pivotable about a pivot 
axis 41 secured at the housing. The position of the pivot 
lever 40 is preferably selected such that the V-gear 17 in 
the operational position of the cleaning tool is force- 
loaded by its weight force G into the gap between the 
driving and driven wheels 12 and 14. The weight force G 
that acts on the V-gear 17 ensures that the outer periph- 
ery 18 that is elastic in this embodiment rests with mini- 
mal contacting force in the peripheral grooves 13 and 15 
of the V-belt pulleys 12 and 14. When the driving wheel 
12 rotates, the driving torque effects a further pivoting of 
the V-gear 17 into the gap between the V-belt pulleys 12 
and 14 so that the gear system 10 can transmit high 
torques. In this connection, the torque transmission is re- 



alized via the flanks 29 (Fig. 6) of the driving ring or V- 
belt ring 19 onto the outer periphery 18 of the V-gear 17 
and the flanks of the peripheral grooves 13 and 15 of the 
V-belt pulleys 12 and 14. In order to prevent upon trans- 
mission of high torques a too great pulling action of the 
V-gear 17 into the gap between the V-belt pulleys 12 and 
14, a stop 42 is provided that limits the pivot movement 
of the pivot arm 40 in the direction toward the gap. When 
a cleaning tool provided with such a V-gear system ac- 
cording to the invention is lifted off the floor and rotated 
by 180E with regard to its position, the weight force C 
acts contrary to the arrow indicated in Fig. 5 so that the 
pivot arm 40 pivots with the V-gear 17 out of the gap be- 
tween the V-belt pulleys 12 and 14. The gear connection 
is interrupted and the working tool 7 will stop. 
[0031] | n another configuration of the invention illustrated in Fig. 
5 in dashed lines, the V-gear 17' is positioned on the side 
of the connecting line 24 opposite the pivot arm 40 and is 
forced by a spring force F acting on the axis of rotation 
26' into the gap between the V-belt pulleys 12 and 14. 
The V-gear 17' that is movably supported in this way can 
transmit a torque that is determined by the size of the 
spring, i.e., its spring force F. When the torque required at 



the working tool 7 is to great, the driving wheel 12 will lift 
the V-gear 17 so that a torque limitation is provided. 
[0032] when the axes of rotation 22 and 23 of the V-belt pulleys 
12 and 15 are fixed at the housing, the V-gear 17 is ex- 
pediently arranged so as to be moveable. It can be advan- 
tageous to fixedly arrange the axis of rotation 22 of the 
driving wheel 12 as well as the axis of rotation 26 of the 
V-gear 17 at the housing in order to arrange the axis of 
rotation 23 of the driven pulley 14 so as to be moveable. 
Accordingly, as illustrated in Fig. 5, the driven wheel 14 
can be movable in the direction of the double arrow 44 
along the connecting line 24 wherein, for obtaining a 
force engagement, a contacting force acts approximately 
along the connecting line 24 in the direction toward the 
V-gear 17. The movability of the driven wheel 14 can be 
achieved by a corresponding sliding arrangement of the 
base member 8 of the working tool 7. When the cleaning 
tool is lifted off the floor, the driven wheel can be moved 
against the force F', as a result of the weight force or a 
spring force, and can thus be disengaged. This has the 
advantage that, when the cleaning tool is lifted off the 
floor, the driving connection of the gear systemlO is in- 
terrupted and the working tool is stopped in this way. 



Therefore, the risk of injury for the user is lowered. Only 
when the cleaning tool is placed onto the floor again, the 
working tool 7, because of the contact on the floor sur- 
face to be cleaned, is slightly moved into the housing, 
wherein, for example, by means of a corresponding con- 
figuration of the slide bearing a movement of the base 
member 8 together with the driven wheel 14 along the 
connecting line 24 in the direction toward the V-gear 17 
is realized until the V-groove 15 of the V-belt pulley 14 
engages the V-gear 17. The driving connection of the 
gear system 10 is thus realized. The working tool 7 is 
driven in rotation by the motor. 

[0033] The base member 21 of the V-gear 17, as shown in Fig. 6, 
is disc-shaped and has, in particular, in the area of the 
outer periphery 18 an axial thickness d that substantially 
matches the thickness of the base area of the elastic driv- 
ing ring or V-belt ring 19, i.e., in the illustrated embodi- 
ment it matches the length L of the base side 20 of the 
cross-section of the V-belt ring 19. The base member 21 
of the V-gear 17 is advantageously comprised of a rigid 
or a partially elastic material. 

[0034] a s illustrated in Fig. 6 in connection with the driven wheel 
14, the V-gear ring 19 engages with its free outer periph- 



ery the V-groove 15 of the driving wheel 12, wherein in 
the area of the flanks 29 of the V-groove 15 the force 
transmission is realized by friction. In this connection, the 
V-gear 17 is pulled into the gap between the driving 
wheel 12 and the driven wheel 14. This movement is lim- 
ited by a stop provided on the housing. 

[0035] under load, a high frictional connection between the driv- 
ing wheel 12 and the V-gear 17 as well as between the V- 
gear 17 and the driven wheel 14 is obtained so that high 
torques can be transmitted. At the same time, the gear 
system 10 also provides an overload protection since, for 
example, in the case of a locked brush roller 8, slipping of 
the V-gear flanks in the V-grooves 13 to 15 is principally 
possible. In order to be able to transmit a high torque, the 
force transmission is provided exclusively via the flanks of 
the V-belt ring 19 and the flanks 29 of the V-grooves 13 
or 15. For this purpose, the grooves 13, 15 of the driving 
and driven wheels 12, 14 must be embodied deeper than 
the engagement depth of the V-belt ring 19. 

[0036] The gear system 10 according to the invention enables a 
simple exchange of the working tool 7 that is preferably 
secured in a changing carrier 30 (Fig. 7) at the housing 3. 
The changing carrier 30 in the shown embodiment is in- 



serted into a corresponding receiving opening in the bot- 
tom plate 4 and secured in its mounting position, in par- 
ticular, by snapping into place. When the working tool 7 
has reached its mounting position in the housing 3, the 
V-belt ring 19 engages precisely the groove 15 of the 
driven wheel 14 that is connected fixedly to the working 
tool 7. In this way, there are several possibilities of insert- 
ing working tools 7 in an exchangeable way into the 
housing 3, wherein, for detaching the working tool 7 from 
the housing 3 as well as for inserting the tool 7 into the 
housing 3, the gear or driving connection (at 10) by 
means of the V-gear 17 can be easily disengaged and re- 
engaged. 

[0037] -rh e driving ring provided on the V-gear 17 can be com- 
prised preferably of a polyurethane mixture and of inner 
tension cords, in particular, made of fabric, providing suf- 
ficient shape stability at high force transmission. It can be 
expedient to secure the driving ring on the base member 
2 1 of the V-gear 17, for example , by vulcanizing it 
thereto, connecting it by injection molding or by an adhe- 
sive, so that tension cords are not required. In this con- 
nection, materials that are matched to the individual situ- 
ation, for example, polyamide, can be used. 



[0038] while specific embodiments of the invention have been 
shown and described in detail to illustrate the inventive 
principles, it will be understood that the invention may be 
embodied otherwise without departing from such princi- 
ples. 



